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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a semiconductor device to be restrained from 
increasing in outer shape and to be improved in mounting density even if the number 
of outer connection terminals is increased by a method wherein a device body, a 
device electrode, an electrode wiring, and an outer connection terminal which are 
electrically connected together are insulated by an insulating film, and the outer 
connecting terminal is provided on the surface of the insulating film so as to be 
exposed. 

SOLUTION: A device electrode 7, an electrode wiring 3 f and an outer connection 
terminal 4 which are electrically connected together are insulated from other devices 
and electrodes by an insulating film 2 and a protective film 5. As mentioned above, the 
outer connection terminal 4 is formed so as to be exposed above the protective film 5 
which covers the surface of a semiconductor chip, and the outer connection terminal 4 is arranged on the surface 
of the semiconductor chip even if the semiconductor chip is enlarged in size, so that a semiconductor device can 
be restrained from increasing in size. Even if the outer connection terminals 4 are increased in number, they are 
arranged on the surface of the semiconductor chip, so that the outer connection terminals are arranged being 
given some latitude, and the semiconductor chip can be restrained from increasing in outer shape. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor substrate of an abbreviation four way type, and the component body 
formed in the interior or the upper part of said semi-conductor substrate, The slot formed along with 
the periphery of said semi-conductor substrate, and the component electrode formed on said 
component body, Wiring for electrodes which is formed on said component electrode and extends to the 
external connection terminal fetch field on said semi-conductor substrate, The external connection 
terminal formed in the external connection terminal fetch field on said wiring for electrodes, It is the 
insulator layer formed so that wiring for said component body connected electrically, a component 
electrode, and electrodes and an external connection terminal might be insulated. The semiconductor 
device with an external connection terminal characterized by having the insulator layer which was 
formed so that said external connection terminal might be exposed to the front face, and has extended 
to said interior of a slot. 

[Claim 2] The semi-conductor substrate of an abbreviation four way type, and the component body 
formed in the interior or the upper part of said semi-conductor substrate, The slot formed along with 
the periphery of said semi-conductor substrate, and the component electrode formed on said 
component body, Said component body electrically connected with the external connection terminal 
formed on said component electrode, The semiconductor device with an external connection terminal 
characterized by having the insulator layer which is an insulator layer formed so that a component 
electrode and an external connection terminal might be insulated, was formed so that said external 
connection terminal might be exposed to the front face, and has extended to said interior of a slot. 
[Claim 3] Said semiconductor device with an external connection terminal is a semiconductor device 
with an external connection terminal according to claim 1 or 2 to which two or more external connection 
terminals which have two or more component bodies and are electrically connected with each of each 
component body are characterized by being formed in an insulator layer front face in the shape of a 
matrix. 

[Claim 4] Said external connection terminal is a semiconductor device with an external connection 
terminal according to claim 1 to 3 characterized by being the metal rod of a pin configuration. 
[Claim 5] Said external connection terminal is a semiconductor device with an external connection 
terminal according to claim 1 to 3 characterized by being the socket which has a crevice for external 
connection. 

[Claim 6] Said semiconductor device with an external connection terminal is a semiconductor device 
with an external connection terminal according to claim 1 to 5 characterized by forming said slot in the 
state of a wafer, and cutting it in the shape of [ the ] an omission-of-the-rest four way type. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which the external 

connection terminal exposed to the front face. 

[0002] 

[Description of the Prior Art] Generally the semiconductor device is packed using a ceramic or mold 
resin. In this case, the semi-conductor substrate of the abbreviation four way type with which two or 
more components were formed, and the thing usually called a semiconductor chip are connected with 
two or more external terminals put in order so that it might counter each side of an abbreviation four 
way type by the gold streak etc. Some of these semiconductor chips, gold streaks, and external 
terminals are covered with a ceramic or mold resin. 

[0003] With such structure, when the size of a semiconductor chip becomes large, since two or more 
external terminals are arranged around the semiconductor chip which became large, they cannot but 
enlarge the appearance. Moreover, also when the number of external terminals increases, since there is 
a limitation in the pitch of an external terminal, the appearance must be enlarged. 
[0004] In such a case, it was difficult to aim at improvement in packaging density. 
[0005] 

[Problem(s) to be Solved by the Invention] When the size of a semiconductor chip becomes large, or 
even if this invention is the case where the number of external terminals increases, it can suppress 
increase of the appearance and aims at offering the semiconductor device with an external connection 
terminal which can aim at improvement in packaging density. 
[0006] 

[Means for Solving the Problem] The semiconductor device with an external connection terminal of the 
1st invention The semi-conductor substrate of an abbreviation four way type, The component body 
formed in the interior or the upper part of this semi-conductor substrate, and the slot formed along with 
the periphery of a semi-conductor substrate, The component electrode formed on the component body, 
and wiring for electrodes which is formed on this component electrode and extends to the external 
connection terminal fetch field on said semi-conductor substrate, The external connection terminal 
formed in the external connection terminal fetch field on this wiring for electrodes, It is the insulator 
layer formed so that wiring for the component body connected electrically, a component electrode, and 
electrodes and an external connection terminal might be insulated, and has the insulator layer which was 
formed so that an external connection terminal might be exposed to the front face, and has extended to 
the interior of a slot. 

[0007] Here, an insulator layer is the insulator layer 2 and protective coat 5 of a gestalt of the 1st 
operation. 

[0008] The semiconductor device with an external connection terminal of the 2nd invention The semi- 
conductor substrate of an abbreviation four way type, The component body formed in the interior or the 
upper part of this semi-conductor substrate, and the slot formed along with the periphery of a semi- 
conductor substrate, The component electrode formed on the component body, and the external 
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connection terminal formed on this component electrode, It is the insulator layer formed so that the 
component body, component electrode, and external connection terminal which are connected 
electrically might be insulated, and has the insulator layer which was formed so that an external 
connection terminal might be exposed to the front face, and has extended to the interior of a slot. 
[0009] Here, an insulator layer is the insulator layer 2 and protective coat 5 of a gestalt of the 1 st 
operation. 
[0010] 

[Embodiment of the Invention] 

(Gestalt of the 1 st operation) Drawing 1 (a) is drawing showing the 1 st operation gestalt of this invention, 
and (b) is the top view of the slot of (a). 

[0011] First, the structure of this semiconductor device with an external connection terminal is 
explained. 

[0012] 1 is the semi-conductor substrate of an abbreviation four way type, and the component body is 
formed in the interior or the upper part of this semi-conductor substrate 1. The component electrode 7 
is formed on this component body, and the wiring 3 for electrodes which extends to the external 
connection terminal fetch field A is formed on this component electrode 7. The external connection 
terminal 4 is formed in the external connection terminal fetch field A on this wiring 3 for electrodes. 
[0013] Moreover, the component electrode 7, the wiring 3 for electrodes, and the external connection 
terminal 4 which are connected electrically are insulated with other components or an electrode by the 
insulator layer 2 and the protective coat 5. Of course, the front face of the external connection terminal 
4 is exposed to the upper part of a protective coat 5. 

[0014] 6 is a slot, and as shown in drawing 1 (b), it is formed along with the periphery of this semi- 
conductor substrate 1 . 

[0015] Next, the manufacture approach of this semiconductor device with an external connection 
terminal is explained. 

[0016] The semi-conductor substrate 1 of the abbreviation four way type with which the component 
body is formed in the interior or upper part prepares the semi-conductor wafer by which two or more 
formation is carried out, and forms a slot 6 by etching along with the periphery of each semi-conductor 
substrate 1 ( drawing 1 (b)). 

[0017] Next, the component electrode 7 is formed so that it may connect with a component body, and 
an insulator layer 2 is formed on this component electrode 7. At this time, an insulator layer 2 is not 
formed on a slot 6. 

[0018] Next, the contact hole where even the component electrode 7 reaches on an insulator layer 2 by 
etching is formed, the wiring 3 for electrodes is formed on a contact hole and an insulator layer 2, and 
patterning is performed so that it may extend from the contact hole to the external connection terminal 
fetch field A. 

[0019] Next, a protective coat 5 is formed on a slot 6, an insulator layer 2, and the wiring 3 for 
electrodes, and the contact hole where even the wiring 3 for electrodes arrives at the external terminal 
fetch field A is formed. It forms so that that front face may expose the external connection terminal 4 
on a protective coat 5 in this contact hole. 

[0020] Thus, the external connection terminal 4 is connected to the wiring 3 for electrodes through the 
contact hole of a protective coat 5, and this wiring 3 for electrodes extends on an insulator layer 2, and 
is connected to the component electrode 7. 

[0021] Finally, each semi-conductor substrate 1 shown in drawing 1 (b) is separated. 
[0022] Thus, with the 1st operation gestalt of this invention, since it is formed so that the external 
connection terminal 4 may expose a semiconductor chip front face to the upper part of the wrap 
protective coat 5 and an external connection terminal is arranged on the front face even when the size 
of a metaphor semiconductor chip becomes large, increase of the appearance by an external connection 
terminal being arranged around a semiconductor chip like before can be suppressed. 
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■ [0023] Moreover, also when the number of external connection terminals increases, since the external 
connection terminal 4 is arranged on the surface of a semiconductor chip, allowance is made to 
arrangement of an external connection terminal, and increase of an appearance can be suppressed. 
Especially, with the 1st operation gestalt of this invention, since between the component electrode 7 
and the external connection terminals 4 is connected using the wiring 3 for electrodes, it can form in the 
location of the request of the external connection terminal 4 on the front face of a semiconductor chip, 
and the pitch of the external connection terminal 4 can be set up suitably. 

[0024] Drawing 1 (c) is the plan of the semiconductor chip with which the external electrode terminal 4 
has been arranged in the shape of a matrix, and (d) is the A-A' sectional view of (c). 
[0025] Thus, if the wiring 3 for electrodes is drawn about from each component electrode 7 so that an 
external connection terminal may be arranged in the shape of a matrix, it can respond to the increment 
in an external connection terminal, without enlarging an appearance. 

[0026] Moreover, with the 1st operation gestalt of this invention, since a slot 6 be form along with the 
periphery of the semi-conductor substrate 1 and the protective coat 5 be form in the interior of a slot 
and upper part, the distance of a component body and the exterior can become long, it can prevent that 
an external ambient atmosphere invade from the interface of the semi-conductor substrate 1 and a 
protective coat 5, and the damage of the protective coat 5 by thermal stress can be prevent further. 
Moreover, since the touch area of the semi-conductor substrate 1 and a protective coat 5 increases by 
this slot 6, the mechanical stress at the time of cutting can be eased. 

[0027] Furthermore, since it has wrap structure by the protective coat 5 in the front face of a 
semiconductor chip, the further mounting by the ceramic or mold resin becomes unnecessary, and can 
aim at miniaturization of an appearance, and improvement in packaging density. 

(Gestalt of the 2nd operation) Drawing 2 is drawing showing the 2nd operation gestalt of this invention. 
[0028] The same sign is given to drawing 1 (a) and a corresponding part, and the detailed explanation is 
omitted. 

[0029] In the semiconductor device with an external connection terminal of drawing 2 , the external 
connection terminal 4 is directly formed in component electrode top 7, and the wiring 3 for electrodes of 
the semiconductor device with an external connection terminal of drawing 1 R> 1 (a) is not formed. 
[0030] When allowance is in spacing of two or more component electrodes 7 in this way, not using the 
wiring 3 for electrodes, the external connection terminal 4 may be directly formed in component 
electrode top 7. 

[0031] The formation process of an insulator layer 2 of the manufacture approach of this semiconductor 
device with an external connection terminal is the same as that of the 1st operation gestalt. A 
protective coat 5 is formed on this insulator layer 2 and a slot 6. 

[0032] Next, the contact hole at which even the component electrode 7 arrives is formed, and it forms 
so that that front face may expose the external connection terminal 4 on a protective coat 5 in this 
contact hole. 

[0033] In this case, the external connection terminal 4 is connected to the direct component electrode 
7 through a contact hole. 

[0034] Finally, each semi-conductor substrate 1 shown in drawing 1 (b) is separated. 

[0035] Thus, with the 2nd operation gestalt of this invention, since it is formed so that the external 

connection terminal 4 may expose a semiconductor chip front face to the upper part of the wrap 

protective coat 5 and an external connection terminal is arranged on the front face even when the size 

of a metaphor semiconductor chip becomes large, increase of the appearance by an external connection 

terminal being arranged around a semiconductor chip like before can be suppressed. 

[0036] Moreover, also when the number of external connection terminals increases, since an external 

connection terminal is arranged on the surface of a semiconductor chip, allowance is made to 

arrangement of an external connection terminal, and increase of an appearance can be suppressed. 

[0037] Since it is not necessary to form the wiring 3 for electrodes as compared with the 1st operation 
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* gestalt, the configuration becomes simple and manufacture by the short time and low cost is possible. 
Such a configuration is suitable when allowance is in spacing of two or more component electrodes 7, as 
point ** was carried out. 

(Gestalt of the 3rd operation) Drawing 3 is drawing showing the 3rd operation gestalt of this invention. 
[0038] The same sign is given to drawing 1 (a) and a corresponding part, and the detailed explanation is 
omitted. 

[0039] In the semiconductor device with an external connection terminal of drawing 3 , the metal rod 34 
of a pin mold is used as an external connection terminal, and it applies to a grid-of-pins array (PGA) 
mold. A copper ingredient etc. is used for the metal rod 34. 

[0040] Since the manufacture approach of this semiconductor device with an external connection 

terminal is the same as the 1st operation gestalt, that detailed explanation is omitted. 

(Gestalt of the 4th operation) Drawing 4 is drawing showing the 4th operation gestalt of this invention. 

[0041] The same sign is given to drawing 1 (a) and a corresponding part, and the detailed explanation is 

omitted. 

[0042] In the semiconductor device with an external connection terminal of drawing 4 , the socket 44 
which has crevice 44a for external connection as an external connection terminal is used, and 
connection with an external component or an external device is made by connecting wiring which has 
heights in this SOKKETO 44. 

[0043] Since the manufacture approach of this semiconductor device with an external connection 

terminal is the same as the 1st operation gestalt, that detailed explanation is omitted. 

[0044] 

[Effect of the Invention] As mentioned above, like, by this invention, since it is formed so that the 
external connection terminal 4 may expose a semiconductor chip front face to the upper part of the 
wrap protective coat 5 and an external connection terminal is arranged on the front face even when 
[ which was explained to the detail ] the size of a metaphor semiconductor chip becomes large, increase 
of the appearance by an external connection terminal being arranged around a semiconductor chip like 
before can be suppressed. 

[0045] Moreover, also when the number of external connection terminals increases, since an external 
connection terminal is arranged on the surface of a semiconductor chip, allowance is made to 
arrangement of an external connection terminal, and increase of an appearance can be suppressed. 
[0046] Moreover, in this invention, since a slot 6 is formed along with the periphery of a semi-conductor 
substrate and the protective coat 5 is formed in the interior of a slot and upper part, the distance of a 
component body and the exterior can become long, it can prevent that an external ambient atmosphere 
invades from the interface of the semi-conductor substrate 1 and a protective coat 5, and the damage 
of the protective coat 5 by thermal stress can be prevented further. Moreover, since the touch area of 
a semi-conductor substrate and a protective coat increases by this slot 6, the mechanical stress at the 
time of cutting can be eased. 

[0047] Furthermore, since it has wrap structure by the protective coat 5 in the front face of a 
semiconductor chip, the further mounting by the ceramic or mold resin becomes unnecessary, and can 
aim at miniaturization of an appearance, and improvement in packaging density. 
[0048] Moreover, in the 1st invention, since between the component electrode 7 and the external 
connection terminals 4 is connected using the wiring 3 for electrodes, the external connection terminal 4 
can be formed in the location of arbitration in the quantity and the pitch of arbitration in a 
semiconductor chip front face, the miniaturization of an appearance can be realized, and improvement in 
packaging density can be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the 1st operation gestalt of this invention 
[Drawing 2] Drawing showing the 2nd operation gestalt of this invention 
[Drawing 3] Drawing showing the 3rd operation gestalt of this invention 
[Drawing 4] Drawing showing the 4th operation gestalt of this invention 
[Description of Notations] 

1 Semi-conductor Substrate 

2 Insulator Layer 

3 Wiring for Electrodes 

4 External Connection Terminal 

5 Protective Coat 

6 Slot 

7 Component Electrode 

A External connection terminal fetch field 
34 Metal Rod 
44 Socket 
44a Crevice 
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